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Message from
the Dean and Director

It is a pleasure to present the 1959-1960 annual report from the South Dakota Agricultural Experiment
Station as a part of the South Dakota Farm and Home
Research quarterly.
The 150 active researc.h projects concern every facet
of agriculture typical of South Dakota. Some of the
studies are long-range basic investigations of complex
problems which are "tough nuts to crack," e.g. bloat,
selenium toxicity, breeding for specific disease resistance in plants, economically desirable traits in livestock, conservation and pasture improvement, and
learning to better understand our soils.
Other investigations are short-term, yielding answers to problems of ·immediate practical concern
such as the evaluation of a weedicide or insecticide,
experiments on rations for livestock, crop rotations,
varietal comparisons, fertilizer trials, and forage handling. But here too, program continuity is important
to effective research progress.
Research results are made available for wide distribution as soon as practical. Dissemination of information is a constant challenge but through special
field days held throughout the state, radio and TV,
press, bulletins, circulars, fact sheets, and a planned
state-wide Extension education program, efforts are
made to bring the results to farmers, ranchers, businessmen, homemakers, and our colleagues in state and
federal agencies as soon as practical.
We always welcome recommendations for new research or suggestions for modification in our existing
program. Such suggestions can be made directly to
the state Extension staff, county agents, or home demonstration agents, the research and teaching staff of
the Agricultural Division, or to me. In addition we
meet with advisory groups made up of dedicated
South Dakotans who would welcome the opportunity
to visit with you about the research program of the
station. The names of the 1959-1960 committees are
listed on page 24 for your information.
The key to progress and success in research is a
well-trained competent staff. These men and women
provide the ideas, leadership, know-how, and inspii-ation for research. South Dakota needs people with the
scientific talents found in the station staff to study
problems in agriculture and homemaking that face
farm and ranch people. They and their families need
encouragement, especial! y from those of you who
from time to time have told me of how their research
and knowledge have helped solve difficult problems
on your farm and ranch.
ORVILLE

G.

BENTLEY

NEW FORMAT
This marks the first issue of South Dakota Farm and
Home Research in its new size. You'll also note that the annual report has been combined with this issue, as it will co
tinue to be once each year.

Contents
Selenium Poisoning in Beef Cattle_____________________________

l

Increasing Fleece Qua Ii ty----------------------------------------

3

An Effective Synthetic Hormone for Nonruminants?

6

A Cooperative Member Relations Program Pays... ___

7

New Pub Ii cations ---------------------------------------------· ______

8

Agricultural Research in South Dakota, 1959-60______

9

Ag ricu ltu ra I Engineering ------------------------------------ 9
Crops and Soi Is_____________________________________________________ 9
Livestock Product ion -------------------------------------------- 11
Doi ry Production -------------------------------------------------- 14
Fa rm Economics ------------------------------------------________ 14
Home Economics ------------------------------------------------- l 5
Horticulture and Forestry______________________________________ 15
Pou Itry Production ________________________________ ______________ 16
Disease, Insect and Parasite Control_____________________ 16
Ru ra I Living ---------------------------------------------------------- l 7
Resea re h Projects Under Way-----------------------___________ 19
Publications and Articles by Station Staff, 1959-60 21
Agricultural Advisory Groups __________________________________ 24
Experiment Station Staff ___________________ _inside back cover
Fin a nci a I Statement -----------------------------------.back cover

SOUTH DAKOTA FARM AND HOME RESEARCH
A Report of Progress

Volume XII

Winter 1961

Number l

Published quarterly by the Agricultural Experiment Station,
South Dakota State College, College Station, Brookings,
South Dakota. This publication will be sent free to any resident of South Dakota in response to a written request.
ORVILLE G. BENTLEY, Dean of Agriculture and Director of
Experiment Station
EVERETT METCALF, Agricultural Editor
MARJORIE HARRISON, Editorial Assistant
DENNIS HoLM, Artist
LEE SuoLow, Photographer

To simplify terminology, trade names of products or equipment are sometimes used. No endorsement of specific products named is intended, nor is criticism implied of product
not mentioned.

A NEW LOOK AT AN OLD PROBLEM

Selenium Poisoning

in BeeJ Cat:t:le
J.

A.

MINYARD

Assistant Professor in Animal Husbandry

or "alkali dishas plagued farm livestock in certain areas of South Dakota since the area was first settled
by the white man. A malady in
horses showing symptoms similar to
those of selenium poisoning was reported at Fort Randall as early as

S ease"

ELENIUM POISONING

1856.

As the name implies, selenium
poisoning is brought about when
animals eat forage containing toxic
levels of the element selenium. Selenium occurs naturally in certain
soils and the plants growing on
these soils absorb the element and
make it readily available to livestock. Animals eating these plants
over a period of several weeks
slowly become poisoned and exhibit
the symptoms of selenium poisoning.
In beef cattle, as in most other
farm animals, t h e symptoms of
chronic selenium poisoning generally observed include emaciation;
lack of vigor, stiffness of the joints
( often with swelling) , rough hair
coat, loss of long hair, and cracking
of the hoofs. Anemia is common.
There is a loss of appetite and reproduction is affected.
Seek Prevention or Control

Early research on this problem
was directed toward finding the
cause and exact nature of the
poisoning and how it affects the
several classes of farm animals.
More recently research has emphasized practical measures for prevention or control of selenium poisoning. Considering the farm animals
affected by the malady, develop-

The enlongated hoofs indicate selenium poisoning.

ment of control measures for cattle
on seleniferous range appears to be
the most difficult. The difficulty arises because the selenium content is
relatively high in new growth of
grass common to summer grazing
conditions. Preventive or control
measures must be tailored to fit
management practices for range
animals. The need for control measures in beef cattle is emphasized by
the fact that much of the seleniferous area of South Dakota is grazed
by cattle.
Several possibilities for control of
the poisoning have been suggested
from laboratory experimentation
and these have been tried on nat11rally seleniferous range under normal conditions. The compounds studied were administered as feed additives or supplements. They include sodium arsenite, bromobenzene, linseed oil meal, and arsanilic acid, an organic arsenical. None
of the comp-ounds tried have afforded ~ high degree of protection and
experimental results to date do not
warrant a recommendation for their
general use. Weight gains of beef
cattle grazing seleniferous range
and of beef calves fed a selenized
ration were increased by the addition of 0.01% arsanilic acid. However, responses were not large
enough to be of practical importance and its use is not recommended pending the results of further
studies.
Individuals Differ

It has long been recognized that
beef cattle grazing the same seleniferous range vary widely in symp1

toms of poisoning. Some animals are
highly susceptible to selenium, exhibiting extreme symptoms of toxicity while other animals similarly
managed are not visibly affected.
These observations raise the question as to whether or not these large
individual differences are in part
due to heredity. If a substantial part
of the differences in resistance is
hereditary then we might expect
some improvement by breeding for
resistance to selenium poisoning.
Long-time research projects have
been initiated in an effort to answer
some of the questions relative to the
influence of heredity on selenium
poisoning. At the outset this type of
study seems desirable for several
reasons: ( 1 ) none of the additives
tried have been satisfactory in preventing selenium poisoning in cattle
and no good prospects are in sight
at the present time; ( 2) improvement made in the health and production of cattle through selection
would be permanent in nature and
progress made each generation
would accumulate; ( 3) even if satisfactory protection were provided
by the use of additives, immunity
from the poisoning by virtue of inherited resistance would be much
more desirable; and ( 4) additional
evidence is needed as to the exact
nature and time of occurrence of the
poisoning, particularly with respect
to reproductive damage.
Most of the beef cattle carried at
the Reed Ranch substation near
Presho are used for these studies.
Approximately 70 Hereford cows
were assigned to two lines in 1957
and the two lines are being selected

in opposite directions with respect
to visible signs of selenium toxicity
and performance on a seleniferous
ration. The remainder of the herd,
30 Hereford and 20 Angus, are being used to study the effects of crossbreeding on selenium resistance.
Half of the Hereford and Angus
cows are mated to a Hereford bull
and the remaining cows of each
breed are mated to an Angus bull.
Divergence of the two lines and
comparisons among cross-bred and
straight-bred animals should yield
information on the heritability of resistance and may be helpful in developing effective breeding methods.
Complex Effects

The effects of selenium on the
performance of beef cattle is apparently quite complex. The complexity of selenium poisoning damage is
emphasized by the fact that the effects of selenium can be and are expressed to some degree in reproductive efficiency as measured hy percentage calf crop, growth rate to
weaning, feed lot gain, and general
..1ppearance.
In terms of possible genetic improvement by selection, resistance
in its simplest form would mean that
all or none of the above traits of a
particular animal would be affected
by selenium; that damage in one
respect would indicate damage in
others. Data obtained during the
past 4 years indicate that neither
visible selenium damage nor weight
gains are closdy associated with reproductive efficiency on seleniferous
range. These preliminary findings
suggest that selection wilJ need to
be practiced directly for each trait
of economic importance. For example, animals selected for their
ability to gain well under these conditions may not necessarily reproduce regularly. Further analysis of
these data will yield information on
the genetic relationship among
these traits.
The analysis of data collected to
date indicates that about 35%

of the individual differences in
weaning weight and rate of gain on
seleniferous rations are inherited
while about 20% of the individual differences in visible selenium damage are heritable. These
estimates along with the amount of
variability present indicate that selection should bring about improvement in the above traits. Several
more years' data will be needed to
definitely establish the level of heritability of these traits. Additional
data will also be needed to give reliable e$timates of apparent and actual genetic association among the
traits so that the most efficient selection can be practiced for each.

re production. Crossbrr:!d individuals
appear to have no advantage over
the straight-breds in any of the traits
studied. However, with -so few animals produced in each group definite conclusions can not be drawn.

Reproductive Efficiency

2. Keep a record of cows that are
hard to settle and those which are
dry two years in succession. Cull
as many of these cows as possible.
This will remove cows which are
poor breeders because of disease,
accidents and inherited sterility.

These findings also point up the
need for special attention to fertility. Since reproduction can be seriously impaired by selenium and fertility can not be evaluated early in
an animal's life, a reliable indicator
of reproductive ability obtainable
at a young age would be desirabk.
The relative importance of heredity
on reproductive efficiency has not
been estimated from this study.
However, estimates of heritability
reported for fertility in beef cattle
have generally been very low. If resistance to selenium poisoning, as
measured by reproductive efficiency, is influenced hugely by environmental factors and little if anv bv
heredity, changes in this respect will
rest largely on improved sanitation
..md management practices. To the
extent that heredity influences the
trait, natural selection works against
sterility and low fertility because
the animals possessing such inherited traits leave few if any offspring
in the herd.
From three· years' records on Angus and Hereford cows carried in
the crossbreeding study the Angus
appear to be slightly more resistant
to external symptoms of selenium
poisoning but show no apparent advantage over the Herefords in resistance to the effects of selenium on

Recommendations

The following points are recommended for consideratim1 for beef
cattle produced in selenium areas:

1. Select replacement heifers and
herd bulls, whenever possible,
with the best conformation and
performance record and from
cows that have a record of reproducing regularly.

3. Give special attention to the herd
during the breeding season. If
bulls become lame or crippled
from selenium damage restrict the
breeding herd to a smaller pasture
to ensure better coverage.
4. Make certain that diseases which
affect fertility are not present in
the herd.
5. Beef cattle appear to be selective
when grazing and will avoid selenized plants as long as possible,
so that over-grazing should be
avoided.
6. If the location of highly seleniferous areas is known the pastures
may be fenced to include some
selenium-bearing plants and ample selenium-free area or areas of
sub-toxic levels of selenium.
7. If special fencing is not possible,
the highly seleniferous area, if
known, should be utilized for fall
or winter grazing since the selenium content of the forage is lowest during this period. ( Animal
Hus ban dry Dept. )

WATCH FOR THE ANNOUNCEMENT OF THE 1961 RESEARCH FIELD DAYS
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Increasing Fleece
Quality
By Gerald Marousek 1
Assistant Professor of Economics

Comparison after washing of tags; (left) and regular wool.

3. To determine the additional costs to producers of
alternative methods of wool preparation.

Eastern South Dakota has a reputation for low
quality wool, primarily because of poor management
of the clip. This reputation is reflected in the market
price, and since local buyers have no means of determining the actual value of an individual clip, all wool
from the area is discounted regardless of the degree
of farm preparation. The problem has been recognized by researchers and wool marketing personnel.
It exists in varying degree throughout the fleece woolproducing area of the United States, which accounts
for a fourth to a third of domestic wool production.
Sheep and wool production in the eastern half of
South Dakota is supplemental to the major farm enterprises. It utilizes labor and feed otherwise not used.
It must compete on the typical farm for capital and
labor at critical seasons. The typical flock size consists
of 30 to 60 ewes ( see figure 1).
The farm flock is sheared between March 1 and
July 1. Typically, custom shearers are employed to do
the shearing.
Eastern South Dakota farmers market their wool
through local independent buyers or through a cooperative, the South Dakota Wool Growers' Association.
Wool marketed through local buyers or sold on a cash
basis to the cooperative is priced on an average or .ungraded basis. When wool is pooled with the cooperative a graded price basis is used. Wool of three-eighths
blood and one-fourth blood grades comprises the
largest proportion of the total production from eastern
South Dakota farms.

4. To ascertain the net value, under given market conditions, of wool prepared by alternative methods.
Twelve sheep were selected from each of 17 farms
in Brookings County for use in the study. Three treatments were applied, with four replications on each
farm. Treatments were (1) removal of tags (heavy,
manure-covered wool locks) from the fleece prior to
shearing, (2) removal of tags from the fleece at the
time of shearing, and (3) retention of tags in the fleece
during a storage period (control).
Laboratory analysis for the determination of
weight, moisture content, yield, fiber length, and fiber
diameter or grade was performed in accordance with
standards prescribed by the American Society for
Testing Materials. The percentage of dirt and dust in
the fleece was used as the basis for assigning condition
ratings to grease wool.
Make Statistical Comparisons

There was no statistical difference among treatments for fleece weight, length, grade, and condition;
removing tags would not be expected to affect these
quality factors.
Moisture content of the fleece was significantly
less in the farm-tagged fleeces than in the fleeces with
tags removed after storage. The tag weight of the control group was significantly greater than that of the
farm tagged groups. Increase in clean wool yield due
to removal of tags was significantly less in the farm
tagged fleeces than in the control group. (Increase in
yield from removing tags is a measure of the loss in
yield from leaving tags in the fleece.)
Percentage of tags in the fleece was significantly
higher when tags were removed after a storage period
than when tags were removed at the farm. The differences between early and late tagged fleeces for mois~
ture, tag weight, and percentage of tags were not statistically significant. Fleeces tagged prior to shearing
showed a significantly smaller increase in yield of
clean wool than those tagged at shearing.

Make Study in Brookings County

The Departments of Animal Husbandry and Economics started a study in 1959. The objectives were:
1. To develop and test practical methods of farm preparation of fleeces which could be expected to improve the quality of the wool.
2. To determine the effects of the preparation treatments on the quality and value of farm flock wool.
1

Acknowledgment is expressed for the contribution to this study
by Leon F. Bush, associate professor of animal husbandry .
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52

26

43

53

27

31

47

I

CODINGTON

CLARI<

74

38

HANO

Fleece moisture %----- ____ 14 .12
Fleece weight (lb.) _______ 10.77
Tag weight (lb.) ___ ______ 0.64
Increase in yield ( % )§ __ 1.11
Tags in Reece (% ) ________ 5.77
Length (in.) ______________ ____ 3.09
Grade (fiber count) ______ 148.
Condition (%)1 ________ 14.60

DEUEL

38

41

HAMLIN

35
BEADLE

44

64

43

SANBORN

52

BROOKINGS

KINGSBURY

MINER

48
LAKE

37

37

57

50

33

28

HUTCHINSON

26

80

No
No
Yes
Yes
Yes
No
No
Yes

(1 % )
(5 % )
(1 % )

(1 % )

II=Tags removed at tim e of shea ring .
III=Tags removed prior to shearing.
i"S ig nificance determined by Snedecor's F tes t.
.•.
,
!Significantl y less than trea tm en t I at 1% confidence level (Snedecor s
F test) .
§Percentage increase in yield of cl ea n wool due to removal of tags.
II Significantl y less th an trea tmen~ II at 5% confid ence l_evel.
,!Percentage of original Reece weight los t th rough dustmg.

44

TURNER

II
III
10.52t 1l.23 t
10.52
10.55
0.34t
0.25t
0.72t
0.48t,II
3.6U 2,97t
3.02
3.08
143.
142.
14.89
14.83

* I=Tags removed after storage of fleece.

DAV1SO

38

Treatment Value*

Quality Factor

36

SPINK

FAULK

67

Significance
of FarmX
Treatment
Interactiont

DAY

EDMUNDS

t4YDE

Table 1. Average Treatment Values by Quality Factor and
Statistical Significance of Treatments and Farm X Treatment
Interaction

MARSHALL

BROWN

MC PHERSON

shearing. These differences were statistically significant and were consistent over all farms .
Analysis of the value of tagging due to differe~ce
in yield of clean wool showed that tag losses were significantly and consistently lower when tags were removed prior to storing the fleece. Losses, by treatment,
for each method of analysis are shown in table 2.
The value of treatments obtained using the clean
wool yield analysis was 0.33 cent per pound or 3.47
cents per fleece less than was found w~en usin&' th_e
tag weight analysis. These diff~rences give .some md1cation of the benefits of removmg tags which are not
accounted for by an increase in yield.
A clip of wool is worth 1 cent per pound more
when the tags are separated from the fleece prior to
shearing than when the tags remain in the fleece
during a 3-month storage period. If the ~ags are s~p~rated from the fleece at the time of sheanng the clip 1s
worth 0.8 cent per pound more than if left untagged.

Figure 1. Average number of sheep shorn per farm reporting,
selected eastern South Dakota counties, 1954.
Source: United States Census of Agriculture : 1954, Vol. 1, Part
11, U. S. Department of Commerce, Bureau of Census, Washington, D. C., 1956, pp. 262-67.

The interaction of farm and treatment was found
to be statistically significant for .t.ag weight, increase
in yield of clean wool, percentage of tags in the fleece,
and condition rating. This means that the effect of
tagging on these quality factors cann?t be expect~d
to be consistent for all farm flocks . This can be attnbuted to the wide variation in the level of management
applied among farm flocks.
Table 1 concerns the statistical analyses.
The most prevalent grade of wool in the experimental fleeces was three-eighths blood. Average
French combing length was most common. A majority of the fleeces was in the Bright condition category.

Table 2. Loss in Value Due to Tags in Fleece as Computed
by Alternative Analyses, by Treatment
Method of Analysis

Treatment (Time of Tag Removal)
After
At
Prior to
Storage Shearing Shearing
(cents per fleece)

Determine V a lue of Tagging

Two methods of analysis were used to determine
the value of tagging. When measuring the loss due to
the amount of tags it was found that the difference in
loss between the control group and each farm-tagged
group, or the gain in value due to tagging, .was 8.5
cents per fleece for the group tagged at sheanng and
10.9 cents per fleece for the group tagged prior to

Loss due to amount of tags*---- ··---- 17.5

9.0

6.6

(cents per lb. grease wool)

Loss due to differences in yieldt - 1.20

0.77

0.50

*Prices used were 1955-59 average annual net prices, by g rade, paid for
eastern South Dakota wool co nsig ned to th e South Dakota Wool Growers' Association.
i"Prices used were computed on the basis of th e 1955-59 average annual
graded clean wool prices at Boston as reported by the USDA.
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$10 per farm. Gains of this magnitude would not be
likely to cause any shifting of resources from competing enterprises into wool production such as to increase the output of wool in the farm flock area.
Because the market structure for wool producers is
highly competitive the bargaining power of the individual grower is limited and initial gains from quality
improvement would tend to disappear over time.

The cost of removing tags before shearing is 10
cents per fleece; the cost of removal at shearing about
1.25 cents per fleece. Net returns are approximately 1
cent per fleece or one-tenth cent per pound for the removal of tags prior to shearing and 7 cents per fleece
or two-thirds cent per pound for the removal of tags
at the time of shearing.
The greater physical gains from early tagging
result in lower economic benefits due to the greater
cost of removing tags as a separate operation. However, some reductions in labor and death losses may
result from tagging prior to lambing when the flock is
sheared after the lambing season. The gross value,
cost, and net value of tagging, by treatment, on a
per fleece and per pound basis are summarized in
table 3.

Need Quality Improvement Practices

The tagging of fleeces is only one means that the
producer has for increasing the quality and uniformity
of the wool clip and in affording greater accuracy in
determining the value of his product at the local market level. Some of the other quality improvement
practices that appeared needed on farms in the study
were:

Table 3. Gross Value, Cost, and Net Value of Tagging, by
Treatment, per Fleece and per Pound

1. Selection of more uniform breeding stock.
2. Higher level management
a. Cleaner housing and lot facilities, with more dry
bedding;
b. Nonscouring rations, including keeping sheep off
early spring pasture prior to shearing or tagging;
c. Nonchaffy feedstuffs which cannot become embedded in the fleece;
d. Keeping sheep off grazing areas having materials
which cling to the fleece, especially cockleburs;
e. Keeping sheep off uncovered cropland, especially
before the fleece is sheared and during dry, windy
weather;
f. A clean shearing floor, free from straw, chaff,
and dirt.
Adoption of practices (b) through ( e) may be in
conflict with the supplemental nature of the farm
flock enterprise. That is, the gain from utilization of
feed resources which would otherwise be lost may
be equal to, or greater than, the gain in the value of
the wool clip as a result of following the practices.
Because of the number of factors that affect the
value of wool, it is difficult to assess the effect of a
given management practice on the value of an individual farm wool clip at the local market level. This
study indicates the need for a pricing system which
gives weight to the quality of the product at the producer level. It also reveals the value of tagging as a
quality-improving management practice. (Project 315,
Economics and Animal Husbandry Depts.)

Tags Removed Prior to Shearing
per fleece

Gross value ___________________________________________ 11.0¢
Cost -------------------------- ___--------------------------- 10. 0 ¢
Net value ------------------------------------------------ 1.0¢

per pound

1.0¢
0.905 ¢
0.095 ¢

Tags Removed at Time of Shearing
per fleece

Gross value -------------------------------------------Cost -------------------------------------------------------Net value ----------------------------------------------

8.4¢
1.25 ¢
7 .15 ¢

per pound

0.8 ¢
0.13¢
0.67¢

Gains from tagging would have been greater if
visual grading results had been used to value the
fleeces rather than laboratory results. Visual evaluation of fleece quality compared to laboratory measurements showed a downward bias of one-fourth grade
class and upward biases of one-half length class, oneseventh condition class, and 3.28 cents per pound in
value.
Before concluding that visual wool grading is inconsistent with laboratory standards it would be necessary to show that the buyer cannot nullify grading
errors by averaging many purchases, blending wool
to meet minimum grade standards, and utilizing a
pricing system insensitive to quality actors.
$10 per Farm from Tagging

Physical and economic gains possible through ragging are small. With the typical size flock in eastern
South Dakota the expected net return would be under

10 NATIONAL DEFENSE EDUCATION FELLOWSHIPS AVAILABLE IN AGRONOMY

Three additional National Defense Education fellowships were awarded the South Dakota State College
Agronomy Department to begin in September 1961. Deadline for applicants is February 15, 1961. The department now has 10 of these fellowships to award.
5

AN EFFECTIVE SYNTHETIC HORMONE FOR NONRUMINANTS?
M. M. Thurston and L. D. Kamstra
Former Graduate Assistant and Associate Professor of Animal Husbandry

laboratory rat chow. The results, graphically illustrated in figure 1, indicate that gains of female rats
were increased with each added level of hormone.
This was not true of uncastrated male rats, however,
since only the lowest level showed a slight benefit over
the control group.
In a third experiment, 100 female weanling rats
were used to test higher levels of hormone treatment,
100 fem ale weanling rats were used to test higher
levels of hormone treatment. The results ( see figure
2) again demonstrate the response of female rats to
the hormone treatment and it would appear that even
higher levels of hormone might further increase
weight gains.
As a means of comparison, 10 male and 10 female
rats were fed .5 milligram of Stilbestrol per pound of

Increased weight gains in ruminants by hormone
implantation or feeding has not been equalled with
nonruminants. For example, Stilbestrol has little
effect on gain with nonruminants and in many instances decreased gains result.
We have been interested, however, in a compound
called Nilevar (17 a ethyl-19-nortestosterone), which
looks promising as a hormone-like compound to increase rate of gain of nonruminants. This synthetic
compound is similar to a natural male sex hormone
but with much less tendency to cause masculine characteristics. Previously, 17 a ethyl-19-nortestosterone
had been used to promote weight gains in underweight human subjects and to assist in tissue repair following tooth extraction.
Increases Gains of Female Rats

In two preliminary experiments, 50 male and 50
female weanling rats were fed various levels of the
hormone mixed with a finely ground commercial

M = Mole
F = Female

M

LEVEL

LEVEL

LEVEL

.0002%
of feed

.001%
of feed

.002%
of feed

F

NILEVAR

NILEVAR

LEVEL

LEVEL

LEVEL

NILEVAR
LEVEL

.001%

. 002%

.003%

.004%

CONTROL

CONTROL

NO
HORMONE

M

F
STI LBESTROL
.5mg/lb of

feed

Average weight gains (grams)

Average weight gains (grams)

Figure 1. Comparative hormone feeding with male and female rats.

Figure 2. Comparative hormone feeding with female rats.
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2. Has very little tendency to produce undesirable
side effects.

feed over the same experimental period as the rats in
experiments 1 and 2. Figure 1 illustrates the comparison of Stilbestrol with Nilevar·. It agrees with the results of other workers in that no positive response was
obtained; in fact, the males gained 77 grams less and
the females 38 grams less than the controls.

3. Appears to be very palatable since no difficulty was
encountered in getting animals to consume feed at
any of the levels of treatment.
4. Has already been used with human subjects so
would be less difficult to obtain approval as a feed
additive.
Future experimental trials should include work
with swine and a determination of the response of
castrated males to this hormone treatment. ( Animal
Husbandry Dept.)

Future Outlook for Nilevar

This particular hormone has the following factors
in its favor:
1. Produces significant increases in weight gains with

female rats with the possibility that it might perform similarly with swine.

UNDERSTANDING OF COOPERATIVES MAKES BETTER MEMBERS

A Member Relat:ions Program Pays
Anthony L. Pavlick and Donald F. Novey
Associate Professor of Economics and Former Graduate Assistant

Managers of local cooperatives often ask this question: "Can a member relations program help me do
my job?" We answer "yes," because of the findings of
a research project recently completed at the Experiment Station.
The job of coop management is to provide members with the goods and services they need at the
lowest possible cost. This is difficult even with membership support, but impossible without it.
If the membership maintains its interest, understands and meets its responsibility, the coop takes hold.
Members build up a close relationship with the manager. They keep him informed as to their changing
needs. When management responds accordingly, the
quality of goods and services improves. Then membership can increase and business volume will grow.
Such a condition is fostered by a member relations
program. This program is designed to inculcate in the
membership certain attitudes, understandings, and
knowledge. Our research was prompted by the question whether these attitudes, understandings, and
knowledge really made the difference between active
and indifferent members. We reasoned that if these
attitudes, understandings, and knowledge were held
to a high degree by good members and to a low degree by indifferent members, this would be evidence
that member relations programs are effective in improving the membership.
Further, it was desired to know what parts of a
member relations program might be most effective
in improving membership relations. This information
would be of particular use to organizations whose

budgets are very lean and where the competition between alternative uses of budgeted funds is keen.
Determine Participation Score

We assumed in our study that the more active
members were the better members. How active a
member was was to be determined by his answers to
a series of questions regarding his participation in the
affairs of his coop. Every possible answer he could
give for each question was assigned some numerical
weight and the member's participation score was then
to be the sum of the scores for the individual answers.
The answers were so weighted that active members
would have high scores and indifferent members low
scores.
Ind.exes were constructed in a similar way for (1)
the member's understanding of cooperative principles,
(2) his satisfaction with his coop, and (3) his knowledge of facts about his coop. These three factors represent areas of attitudes and understandings that can
be influenced by a member relations program. Again
the questions were weighted so a respondent having
a large quantity of the factor in question scored high
in that factor.
A schedule containing all of the questions on
which the indexes were built was constructed and
used to interview 104 South Dakota farmers. These
104 respondents were selected randomly from lists
of members of cooperative oil associations in the state.
After the interviews were completed, the schedules
were graded and each respondent was given four
scores-a participation score, an understanding score,
7

than the analysis suggests. The other is that we can
not expect a perfect relationship since human behavior
is influenced by so many variables.
The second part of the analysis was to find what
parts of a member relations program appeared most
efficient in improving the membership. We found
that the three factors studied did differ in the closeness of their association with participation. Knowledge and satisfaction scores were both quite highly
associated with participation scores, while scores for
understanding of coop principles were definitely less
highly correlated.

a satisfactions score, and a know ledge score. The
scores for the last three items were then compared
with the score for the first item for each of the 104
respondents to see whether levels of understanding,
satisfactions, and knowledge were related-individually and collectively-to levels of participation. 1
Find Relationship Exists

Analysis indicated that participation scores were
related to each of the scores for understanding, satisfactions, and knowledge.
That is to say an individual scoring high in understanding or satisfaction or knowledge, or in all three,
tended to score high in participation. Put another way,
members who understood coop principles or who
were quite satisfied with their coop or who knew the
important facts about their coop ( or all three) tended
to be good ( i.e. active) members.
Further the relationship was so pronounced we
can safely conclude (in a probability sense) that a relationship between participation and the other three
factors exists not only in the sample but in the whole
population of South Dakota coop oil association members. (Chances are less than 1 in 100 that a relationship
as pronounced as this one could be due to sampling
error.)
The relation between level of participation and the
levels of understanding, satisfaction, and knowledge,
though strong, is not perfect. About one-half of the
variation in levels of participation among members is
not explained by these three factors. Two thoughts to
explain this readily come to mind. One is that the
indexes used to measure the factors are crude and
therefore do not measure perfectly these factors; as a
consequence the relation may actually be stronger
1

Member Relations Program Feasible

Our analysis shows that members who understand
coop principles, are relatively satisfied with their
coops, and that those who know the important facts
about their coops are the more active and therefore
the better members. Since these factors can be influenced by a member relations program, the implication
is that a member relations program is a tool useful to
management in doing its job.
Our analysis shows, further, that knowledge of
facts about the cooperative and satisfaction with the
cooperative appear more important than an understanding of cooperative principles in developing loyal
members. The implication here is that coops pinched
on funds for member relations programs might do
well to concentrate on a program of factual information about the local coop and on ways and means of
more fully satisfying the members.
Information on how to initiate and operate an
effective member relations program can be obtained
from the Farmer Cooperative Service, U. S. Department of Agriculture, Washington, D. C., or from the
American Institute of Cooperation, 1616 H. St. N.W.,
Washington, D. C. (Project 306, Economics Dept.)

The comparison was made by means of the standard statistical
techniques of linear multiple correlation and multiple regression.

New Publications
The newest publications of the Agricultural Experiment
Station and Cooperative Extension Service at South
Dakota State College are listed below. Copies are
available in County Agents' offices or from the Extension Bulletin Room, South Dakota State College, College Station, Brookings, South Dakota.

Extension Publications

Experiment Station Publications

D

F.S.35 Water in South Dakota for South Dakota, by
E. W. Kieckhefer, (compiled by Martin Fogel).

D

F.S.36 Art in Home Furnishings, by Isabel McGibney.

D

B490 The Portable Floor Plate Brooder, by Myron
D. Paine, H. H. Delong, and C. W. Carlson.

D

F.S.37 Irrigation and You, by Martin Fogel.

D

B491 Environmental Control in Poultry Laying
Houses, by Donald D. Hamann, Harvey G.
Young, and Dennis L. Moe.

D

F.S.38 Our Children, by Merle Gunsolus.

D

F.S.39 Cooking South Dakota Pheasant, by Rena
Wills.

D

F.S.40 Developing South Dakota Watersheds, by
Fay Kerr and Joseph T. Paulson.

D

B492 Manufacture and Sale of Cultured Butter, by
Shirley W. Seas, Wm. F. Stoll, D. F. Breazeale,
and .R.J.....B.aker.
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Agricultural Research 1n South Dakota
J-lighlight:s of t:he 1959-1960 research year are summarized
in this section of t:he annual report:

AGRICULTURAL ENGINEERING

for 1954 through 1959. All pertinent hail data, within
the state, are assembled for the first time. Research was
started in 1959 to collect basic data in the design of
small watershed structures and to relate them to soil
and water practices. Several phases of the study
of one watershed are nearly complete: data on topography, soils and land use have been gathered; a network of gauges to record both rain and snow information has been installed; and instruments to obtain
runoff rates and volume have been installed.
Efficient irrigation and water runoff facilities were
demonstrated at the Agricultural Engineering Field
Day. A well-rounded entrance pipe will flow full even
on s~ep slopes. Square and inward entrances do not
have this efficient flow. A "hydraulic jump" principle
is being designed to control the movement of water
down a slope in order to prevent erosion.

Engineers are experimenting with a facility which
determines farm building roof truss strength. About
15 pounds per square foot is equivalent to 30 inches
of snow piled evenly o,.er the roof of a farm structure.
Tf a truss can safely take this pressure, it i~ suitable
for South Dakota uses, including wind loads.
Tests adapting new construction concepts to the
design of farm service buildings indicate one of the
most successful swine shade shelters is corrugated
sheet metal roofing, arched primarily to add rigidity to
the shade frame rather than to shed moisture. Black
polyethylene was also tested for shelters, and is recommended if applied according to instructions offered by
the Agricultural Engineering Department.
Rural electrification research for practical solutions to costs in farm operation finds that a floatingtype electric tank heater in insulated or wooden tanks
is the most efficient in keeping water for livestock
ice-free. Research continues in the comparative economies of electric grain drying versus forced air drying,
and heat pump versus panel heating systems.
In the design of agricultural machinery, tests so
far show that cylinder speed and decreasing moisture
content are important factors in seed crackage with
present planting and harvesting machinery; the aim
is to develop auxiliary or new equipment to reduce
seed crackage.
New equipment for pasture renovation, tillage,
seeding and fertilizing existing pastures and range
land in South Dakota is being developed. During the
year, an experimental pasture furrowing machine was
built and tested; plans for improvements are now
under way. An experimental row crop planting
machine, designed to aid germination and to lower
planting costs, was tested during the 1960 growing
season.
In weather modification research, hail claim data
for South Dakota have been plotted, storm by storm,

CROPS AND SOILS
Plant Breeding

Several new seeds have been released for distribution as a result of research to develop varieties of grain
and forage crops adapted to South Dakota and Northern Great Plains conditions. Two new varieties of
durum wheat, Wells and Lakota, increased in 1958 and
1959, were made available to growers in February
1960. The careful increase of these strains resulted in
a certifiable durum wheat.
Three new hybrid sorghums, including two grain
sorghums, 441 and 451, and a forage sorghum 251-F,
were released from the Experiment Station in 1960.
These are the first station hybrids released and seed
will be available to the general public in 1961.
New, superior strains of crested wheatgrass and
intermediate wheatgrass were developed and seed
increase begun. The new strains are superior in forage
and seed production characteristics.
Lindarin soybean seed, a new high yielding variety,
9

corn hybrids, 15 yield tests were conducted on experimental double crosses, single crosses, and top-crosses.
Some 15 to 20 thousand hand pollinations were made
at two nurseries. Tests of irradiation-induced mutations are being conducted. Three-way crosses cf experimental lines of new disease-resistant corn exceeded
yields of commercial hybrids, usually by a wide margin; the crosses also may be adapted to greater moisture ranges.
Newly developed forage legume strains are being
appraised as they are fitted to areas in the state; adaptation trials are being conducted at nine locations and
alfalfa grazing trials at three locations. The strains
were developed for disease, drought, and insect resistance and for winter hardiness. New strains of soybeans, sunflower, safflower, and castor beans, especially adapted to South Dakota conditions, are being
developed and tested. A total of 143 colchicine-treated
soybean strains were tested.
Tests are under way to determine physiological
factors of alfalfa plants affecting winter hardiness
and reaction to diseases of the Blackstem complex.
Special controlled growth facilities are being developed to produce quantities of tissue for metabolic studies
on cold hardening in plants, and the influence of cold
on the metabolism of winter annual, biennial, and
perennial field crops.
In 1959 a study of seed dormancy in range grasses
of the northern Great Plains was started. Five-year
grazing tests, beginning in 1960, will investigate ways
to improve and renovate tame and native pastures;
for the tests, two varieties each of grass and of alfalfa
were planted in 1959.

This growth chamber is used in winter hardiness work. Metabolism of barley is under study at near freezing and 16 degrees above freezing.

was released through the Foundation Seed Stocks
Division to the County Crop Improvement associations for commercial seed production. From rhe 195bushel seed release 100 acres of Lindarin were certified.
The Experiment Station is 00operating with the
North American Wheat Improvement programs and
the Canadian and Rockefeller Institute programs to
develop varieties of winter wheat, hard spring wheat,
and durum wheat. Four winter wheat selections originating from the project are being increased near Rapid
City for large scale milling trials and potential release;
tests indicate that the quality levels are excellent, comparable with Nebred and Cheyenne varieties.
Emphasis in winter barley breeding is on a testing
program of the world collection of winter barleys,
intensive crossing, and field tests. The station is
cooperating with regional, national, and international
nurseries in field tests of winter and spring varieties.
Progeny selections of oat strains were made from lines
initially tested in 1959. Crown rust resistant oat selections from the cross Garry x SantaFe x RL2228 were
tested for yield, and the initial increase started. Studies
in oil quality of Redwood and Bison flax seed are being conducted. Standard varieties of winter rye were
tested statewide in 1959.
In research to develop new higher yielding field

Fertility and Soil Conditions

Results of soil fertility research on the Agronomy
Farm show that the loss of soil fertility, measured in
terms of reduction of total nitrogen supply and available phosphorus, is a major factor in limiting crop
yields in South Dakota.
Experimental results show that cropping systems
result in a constant decline in total nitrogen and available phosphorus. In the past 18 years, a rotation of corn
and small grain has lowered the nitrogen content of
the surface soil approximately 900 pounds per acre,
or about one-fifth the total nitrogen supply in the
plowed layer. The replacement of nitrogen and phosphorus removed by crop production and by other
losses associated with tillage is necessary to secure
optimum yields. Associated with the loss of nitrogen is
the loss of soil organic matter. This loss of organic
matter deteriorates the physical properties of the soil,
reducing its capacity to absorb and hold water and
accelerating erosion.
Soil fertility experiments in northwestern South
10

372 pounds of lamb per acre. Twenty-six steers, fed
green chopped feed from 9.6 acres of pasture, for 76
days, produced 358 pounds of beef per acre.

Dakota revealed definite and marked phosphorus deficiencies on Morton soils, which occupy much of the
nearly level topographyof that area and are commonly
used for grain production. Yields of wheat, oats, and
barley were sharply increased by additions of phosphorus when adequate nitrogen was present.
Soil management practices to conserve moisture
had a pronounced effect on yields of some 1959 crops,
especially corn and wheat. Corn yield following subsurface tillage and no crop residue returned was 47.7
bushels per acre; following the subsurface tillage plus
residue, 54.7 bushels per acre; and following fall plowing, 33.l bushels per acre. Wheat yield following subsurface tillage was 17.2 bushels per acre; following
plowing, the yield was 12.6 bushels per acre.
A study relating reduced cost of operations and
moisture conservation indicates that minimum tillage
may be the practical answer for producing corn in the
20 to 22 inch rainfall belt. Other studies are underway
to determine the effect of irrigation on soil properties
and corn yields.
Legume nitrogen and commercial nitrogen are
both good sources of nitrogen for corn; however, in a
dry year like 1959, grain crop yield following alfalfa
was seriously reduced. The practice of raising deeprooted perennial legumes in the 20-inch rainfall belt
primarily for nitrogen can be questioned. Legume and
nonlegume rotations are being compared in a continuing study at Redfield.
Soil survey operations and research in soil genesis
are being continued. Field reviews of surveys in progress were conducted for Shannon, Codington, Hanson, Fall River, Charles Mix, Washabaugh, Lincoln,
and Marshall counties for the State Soil Survey. The
Soil Conservation Service was assisted in preparing
documentary soil survey reports for Codington and
Minnehaha counties. Approximately 150,000 acres
in Mellette County were mapped.

Feeds and Nutrition

Studies show that cellulose digestibility of high
quality forage is not measurably affected by pelleting.
Pelleting increases low quality forage digestion, but
not enough for it to be classed as a high quality forage.
Cattle: Winter feeding trials with steer calves fed
prairie hay stored in open stacks showed best gains
generally when the steer calves were fed hay harvested
the previous season. Better and more consistent gains
resulted from hay fed from loose, well-made stacks
than from stacks of baled hay; during the first winter,
however, the method of storage did not influence the
feed or storage value.
Feeding trials with steers and heifer calves show
that sorghum silage with a good grain yield compares
favorably with corn silage on an equal dry matter
basis.
Studies to determine mineral requirements for
cattle on native grass and prairie hay show that the
animals given a 20-gram cobalt "bullet" increased in
gain from 8 to 14% more than similar animals not
given cobalt. The gain occurred with and without
stilbestrol implants.

Swine: Adding new antibiotics to protein rations
for growing-finishing pigs in a herd where for several
years an "old" antibiotic, chlortetracycline, was fed,
resulted in slightly faster gains for pigs fed the new
antibiotics. The newer antibiotics, streptomycin-penicillin-sulfaquinoxaline (SPS) , penicillin-streptomy- ,
cin, and tylosin, are just as effective as commonly
recommended antibiotics such as aureomycin. One
new antibiotic, erythromycin, appears too unpalataable to use in protein supplements for swine.
Studies with young pigs on the effect of lysine supplement in an oat ration will help determine amino
acid requirements of growing-fattening pigs fed low
protein rations. A supplement of .1 % lysine is as
beneficial as higher levels of lysine and nearly equal
to soybean oil meal supplement. It also appears that
the smaller the pig, the higher the 1ysine requirement.
Tests continue with protein supplements for cereal
grain rations for swine, using soybean meal in one
test and a mixture of soybean meal, tankage, and alfalfa meal in another. Soybean meal, a good quality protein supplement for hogs, in many instances is more
economical than other sources of protein. Agrozyme,
a starch and protein splitting enzyme, appeared to improve a sorghum ration but did not affect corn or cornoat rations.

LIVESTOCK PRODUCTION
Pasture and Range

Range grazing tests established optimum stocking
rates in two studies. Optimum stocking rate is set at .38
animal units per acre per month for continuous summer grazing of beef cows for calf production, on
ranges in good condition on clayey soils receiving an
annual rainfall of about 14 inches. Optimum stocking
rate is about .68 animal units per acre per month for
summer grazing of sheep on ranges in good condition
on sandy loam soils with a 13 inch annual rainfall.
Carrying capacity and amount of meat produced
per acre were determined with cattle and sheep on
irrigated alfalfa-brome pasture. On 12 acres, 99 lambs
gained an average of .37 pounds per day and produced
11

2-REPRODUCTION IN LIVESTOCK

1-GRAPE BREEDING

7-SOFT FLOOR COVERINGS
RESEARCH

South Dakota
Agriculture Advances Through Re:
1-Crosses of native South Dakota wild
grapes with domestic stock show encouraging progress. Compare the wild
grape cluster (upper) with the cluster
resulting from crossing.
2- Research in the control of the heat
period ( estrus ) in sheep and swine
through hormones in the feed have important economic implications for artificial insemination of swine and spring
breeding of sheep. Part of the research
involves inspection of the ovaries, as
this photo shows, during and after hormone treatment.
3- This fraction collector is used to
collect off different amino acids in a
selenium research project.

4- Resistance to stalk rot of v~
strains of corn is under study. H
stalk has been slit and its reacti
stalk rot is b eing recorded.

5-This machine tests the farm l
ing roof truss strength, valua~
formation in determining the s
wind load a roof can withstand.
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in one line of inbred chicken:
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where the findings may have ap
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5-TRUSS STRENGTH TESTER
6-CONGENITAL CRIPPLING IN
POULTRY

cows graze on rotation pastures. Fertilizing pastures
may amount to returns as high as $4.81 for every dollar
spent on fertilizer. Feeding dairy cows forage from a
glass-lined silo during the summer months is economcial, labor-wise; 45% less labor is required to fill the
silo than to cut and haul the green forage twice daily.
A survey of grades of butter retailed in South Dakota in the summer of 1959 lists Grade A and AA at
22.3% ; Grade B, 55.1% and Grade C, 22.6% . Tests indicate that the use of frozen culture is practical and
should be helpful to dairy plants making cultured
butter.

Breeding

In research to improve beef cattle through breeding, first line cross calves were produced in the spring
of 1960. For the field test, 122 steer calves representing
22 sires were purchased in the fall of 1959; growth,
conformation, and carcass data were collected before
they were marketed in August 1960.
Work at Reed Ranch station dealing with the genetic analysis of resistance to selenium poisoning continues to show a slight advantage to calving earlier in
the season to help control the effects of selenium poisoning on percentage of calf crop.
In breeding for reduced backfat thickness in an
inbred line of Duroc swine, following six generations
of selection, 1959 pigs averaged .16 inch less backfat
than when selection was initiated. Other continuing
research in breeding for specific traits with inbred
Hampshires shows limited improvement in body
length and overall quality. Three of the original samples of the Yorkshire breed which survived inbreeding and performance testing are being reconstituted
as original lines for further testing to produce one or
two inbred lines for good performance.
At the Eureka and Newell stations, similiar breedline-rotation crossing with Duroc, Hampshire, and
Yorkshire breeds shows good performance in the
thirteenth crossbred generation.

FARM ECONOMICS
Land Management Research

Two factors affecting land values were isolated for
study in a project dealing with agricultural trends.
These factors were ( 1) the demand for land to increase the size and efficiency of existing farm units
and (2) use of "soil bank" contracts to buy land. Farm
business data and practices were reported in the 1958
analysis of farm records collected from 50 cooperating
farmers and ranchers. These showed an average increase in labor earnings of $1737 over 1957.
Annual soil moisture data and charts have been prepared for a study of risks and profits associated with
alternative programs for crop fertilization. A report
has also been prepared which indicates the amount of
irrigation water and frequency of irrigation necessary
to have prevented droughts at various locations in the
state between 1930-46.

Marketing and Processing

A rapid method which requires minimum equipment has been developed to determine percent fat,
protein, and moisture in meat. With new equations
using meat density, total composition of beef cuts can
be analyzed in 15 minutes or less.
In research for methods to reduce farm-to-market
losses of livestock, a tranquilizer (perphenazine) appears to be ineffective in reducing transit shrinkage.
More shrinkage occurred in tranquilized steers than in
the control groups. Also, in a feedlot adaptation trial
when the tranquilizer was given as a feed additive for
14 days or given in single injections in the feedlot, the
steers showed no improvement in weight gain or feed
consumption.

Farm Programs

A preliminary description and analysis is being
made of the policies and conflicts in policies of agencies and organizations dealing with economics of soil
conservation in South Dakota, from 1933 to the present. Included in the study are Agricultural Stabilization and Conservation (particularly the Agricultural
Conservation Program), Commodity Credit Corporation, Cooperative Extension Service, Farmers Home
Administration, Land Use Planning, the Needs Committee, Soil Conservation Service, State Department
of Agriculture, and State S o i 1 Conservation
Committee.
A study to determine ethical and economic factors
of federal commodity programs focused during the
summer on specific problems of means and ends in
supply controls. State and local ASC officials were interviewed in both the corn and wheat areas of South
Dakota to determine the major conflicts in the local
administration of allotment type programs. Data are
being compiled.

DAIRY PRODUCTION

Nutrient preservation was high in haylage (low
moisture silage) and heifers gained considerable more
weight on haylage, preserved at 40-50% moisture, than
on green alfalfa. There was no significant difference
in milk production between cows fed alfalfa haylage,
green chopped alfalfa, pasture, and artificially dried
hay. The cows on haylage gained the most weight in
these trials, however.
Investigations of ways to improve dairy pastures
show that milk yields increase 16% per acre when
14

Marketing

(

A study of costs of growing alfalfa seed from cert~fied solid stands, uncertified solid stands, and ce~tified row stands continues as part of a Gomprehensive
study on the production and marketing of farm seeds
in South Dakota.
HOME ECONOMICS
Textiles

Research on carpetings made from wool and from
man-made fibers is in progress in cooperation with the
Minnesota Experiment Station. Work has started on
carpet structure and qualitative analyses of. ~ber c?ntent. Crush resistance, one the first qualities bemg
measured, will determine the amount of crushing and
recovery from crushing after certain time intervals.
A laboratory study of blanket qualities, another
cooperative project with Minnesota, includes blankets
made from all wool, all Orlon, all Acrilan and blends
of wool-Orlon, rayon-nylon, rayon-Orlon and rayonAcrilan. Blankets were machine-laundered 1, 5 and 10
times at the two stations. Dimensional stability, flammability, strength, elongation, stiffness, thermal transmission, weight, thickness, and air permeabilty measurements have been completed. Data are being
analyzed statistically and will be used in preparation
of manuscripts for publication.
In a regional research project of children's clothing_,
a study of some items of boys' outerwear has been
completed and results published. Additional work on
blue jeans was completed by the South Dakota and
Minnesota stations and a journal article published.
A study involving clothing for girls is now being
planned.

Tenderness of meat is determined by this machine.

Studies have been conducted on the trimming and
cooking losses, acceptability and composition of lamb,
an important agricultural product of South Dakota.
Data have been secured on 200 lamb legs which show
the yield of cooked meat after allowing for the above
losses. Observations at the college cafeterias indicate
that student preference for beef or pork is approximately three times that for lamb. Analyses have been
made on lamb samples for moisture, fat, protein, and
iron.
The studies begun last year on the diets and nutritional status of children 7 to 14 years of age in Indian
boarding schools of the Dakotas is being continued.
Information on the growth and develoment of the
children is being obtained by periodic height and
weight measurements. Hemoglobin levels were determined for both fall and spring on approximately
10% of the children enrolled in each of the eight
schools under study. Two physicians, one a pediatrician and the other a ma_n-skilled in detecting clinical
signs of nutritional defects have examined children in
four of the boarding schools.

Food and Nutrition

About one-third of the 78 Brookings women who
participated jn a survey of dietary habits and nutritional status made in 1949 and 1950 have been restudied. Each woman weighed and recorded the
amounts of all foods eaten for a 7-day period. Basal
metabolism, blood studies, and a medical examination were also included. The 1960 findings for each
woman will be compared with her previous record.
These data should give further information on
changes which might be expected as one passes from
one decade to the next.
For the second year, college students, three men and
three women, participated in a 2-month metabolism study to determine their requirements for phenylalanine at different levels of tyrosine. Almost all of
the protein needed by the subjects was sup~lied as
pure amino acids, the building blocks. of protem. !he
necessary chemical analyses are neanng complet10n.
This investigation is part of a much larger regional
study of factors affecting human requirements for
protein and amino acids.

HORTICULTURE AND FORESTRY
Fruits and Vegetables

Tomatoes for breeding stock were screened this
year from high quality plants that respond well to
extreme high and low temperatures and drought. Two
15

improved egg production an average of 2 to 5% .
Progeny from South Dakota inbred lines is being
used at the Kansas Experiment Station in studies of
aggressiveness of chickens within a flock.

hybrid tomato lines, Siouxann and State Fair, are being tested as commercial varieties.
Almost 100 grape varieties, mostly of German origin are being evaluated for hardiness. Seedlings were
selected from hybrids of native grapes with common
eastern varieties and with French varieties.
Windbreaks as a means to increase vegetable yields
may be effective for some vegetables. Sweet peppers
yielded 1 ton per acre higher in plots north of a 4foot windbreak of snow fencing than in plots south of
the windbreak. Other tests to modify wind and temperature for higher vegetable yields show no apparent
advantage in early planting of warm season crops.

Turkeys

Up to 4 weeks of age, Broad Breasted Bronze turkey
poults require 1.32% lysine in a 20% protein diet containing 1340 Calories of metabolizable energy per
pound. Supplements of 0.2% D-L methionine and
0.6% glycine are also needed for maximum growth on
this diet. For turkeys over 12 weeks of age a higher
efficiency diet with added fat and protein did not produce growth superior to that on a normal high energy
diet containing mostly yellow corn.
The addition of dried yeast culture to a corn-soybean or a complete type diet for breeder hens had no
effect on hatchability of fertile eggs. This apparently
improved egg production slightly as well as progeny
growth. Purified type diets, deficient in phosphorus,
markedly lowered egg production and hatchability of
apparently fertile eggs, but did not affect fertility.
A study of factors influencing the quality of turkey
meat in storage showed that meat of toms before or
after frozen storage was as acceptable to a taste panel
as meat of hens. Toms fed high energy diets showed
higher shear-force values than hens or than either sex
fed the medium energy diets. Carcasses of turkeys fed
diets containing stabilized fat kept better in frozen
storage as evidenced by the lower fat peroxide values.
Fat peroxide values are no indication of consumer acceptance, however, within the range of this work.

Shrubs and Trees

Studies of the growth and survival of trees in shelterbelts show that weeds can be effectively shaded out in
taller tree rows when plots are planted with 8 feet
between rows.
Work continues to develop improved hardy rose
varieties. The Lillian Gibson rose has been distributed
to nurseries in the state.
Disease resistant material in fruit plants had special
genetic value this year. A severe outbreak of fire blight
infected varieties considered immune, while others remained disease free. The disease free material is valu~
able as root stock and is being used for breeding work
with apples, apricots, and pears.
Various plastic films were tested for greenhouse
covers. Next season, the best film according to test results will be tested futher. Electric heating of greenhouses was tried on a small scale and trials will be expanded next season.

DISEASE, INSECT, AND PARASITE CONTROL
POULTRY PRODUCTION

Diseases and Pests in Animals

Chickens

Ruelene and other new systemic chemicals not yet
available to the public are being tested in new methods
to control cattle grubs, horn flies, stable flies, and intestinal parasites. Ruelene appears to be as effective as
DDT and toxaphene for controlling horn flies with a
cable-type backrubber. In the control of cattle grubs,
results with Ruelene are excellent in three methods
tested, spray, low-level (free choice) salt, and "pouron." Results are especially good with the simple,
newly-developed "pour-on" method. As little as 4
ounces of a concentrated solution of the chemical is
poured on the back of each animal. It is absorbed and
distributed through the blood stream. Only one application is necesary in the fall. Research continues with
Ruelene for control of intestinal parasites in cattle.
Certain ants are suspect as the possible intermediate host for the fringed tapeworm of sheep in South
Dakota. An extremely heavily infected lot of sheep
was traced from the packing plant to a ranch in the

Studies with broilers showed that dienestrol diacetate (Lipamone) enhanced the effect of reserpine in
increasing growth of male chicks. The optimum use
level for reserpine was one-half to 1 ppm.
Studies with laying hens indicate that for about
60% (Hen-Day) egg production, 12% protein ( calculated) was adequate for hens housed in floor pens,
while 13.4% was adequate for hens housed in cages.
Concurrently, furazolidone at 25 grams per ton improved egg production more consistently with caged
hens, and to a greater extent on the lower protein diets.
Other studies showed the inffectiveness of either glucosamine at 48 grams per ton or oxytetracycline at 20
grams per ton when included in a diet for caged hens,
whereas the combination improved egg production
about 6% . Further, erythromycin or oleandomycin
each at 2 grams per ton or a combination of furazolidone and arsanilic acid in diets for hens in floor pens
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Research continues for a biological control of the
European corn borer through parasites and predators.
Borers collected from the Hamlin County parasite
release areas failed to show any parasitized borers. In
42 South Dakota counties, during the fall of 1960, 66%
of the stalks were infested with an average of 172 borers per 100 plants.
Tests in the methods of controlling insect pests of
alfalfa show that there is no difference in control of the
alfalfa weevil when the actual heptachlor in granular
formulations is reduced from one-half to one-fourth
pound per acre in the fall application. Grasshoppers
can be controlled by using granular forms of aldrin at
one-half pound per acre of actual insecticide. Studies
are being made on the resistance of four alfalfa varieties to spotted alfalfa aphids; the varieties are Teton,
Cody, Ranger, and Vernal.
Field experiments have been conducted on the control of the yellow streak mosaic disease of winter
wheat for several years by the Plant Pathology Department. Losses caused by this virus disease during the
past 10 years in South Dakota have amounted to several millions of dollars. Yield losses have ranged from
a trace to total failures.
Various methods of control have been investigated; however, date of planting appears most effective and economical. In seasons when the disease is
widespread, planting on August 15, 25 and September
4, the plants were 97%, 95%, and 65% infected,
respectively. Plantings on September 14, 24 and October 4 showed 8%, 6%, and 1% of the plants diseased,
respectively. Yields were closely correlated with the
percentage of diseased plants in the field. The earliest
or August 15 date of plantings produced less than 1
bushel per acre, while the September 14 plantings produced 14 bushels per acre.
Stalk rot ( cause of lodging) of sorghum and corn
appears to be increasing, particular! y with regard to the
hybrid sorghums. Preliminary experiments suggest
that offspring of sorghum plants treated with colchicine may produce plants with resistance to the stalk
rotting organisms.
The control of root rot in corn is a major disease
problem in the state and the development of root rot
resistant strains of corn appears promising. Rather
extensive tests during the past 3 years indicate increases in yield of 15 to 20%,

western part of the state where the sheep could have
consumed the ants with edible sagebrush. In the laboratory, attempts are being made to infect some of the
ants with tapeworm eggs.
Continuing studies on the causes of urinary calculi
in farm animals show that high levels of phosphorus
in the rations of sheep increase the incidence of calcium and magnesium phosphate urinary calculi. Calcium, on the other hand, appears to be protective. The
phosphorus treatment had no effect on the occurrence
of silicious urinary calculi. Further experiments are being conducted to determine the effect of sodium silicate on silicon excretion and the formation of silicious
calculi.
The immediate cause of death from bloat appears
to be suffocation. Research in the physiology of bloating and the effects of rumen pressure on breathing and

This jug contains a form of electronic thermometer designed
to measure an animal's rumen temperature. It will be used in
bloat research and is a prototype of a pressure measuring device that will also be used in this research.

on heart beat of an animal shows that when the pressure becomes great, breathing stops before the heart
stops sending impulses, recorded on an electrocardiograph. Releasing the bloat pressure before breathing
stops allows the weakened heart pulsations to return
to normal. Other experiments deal with bloat-producing and nonbloat-producing feeds.

RURAL LIVING

Population Studies

Increase in population in South Dakota for 19501960 is approximately 28,000, while the potential
increase was estimated at more than 122,000. These
figures are based on the 1960 U.S. Census reports for
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South Dakata, now being analyzed. The effects of
rural-urban migration in South Dakota on rural
organizations, schools, churches, and health and medical services are being studied.
Also under way is a study dealing with the social
and economic influences of communal type farms on
rural communities in South Dakota. Farmers living
within 5 miles of a communal farm have been interviewed for information about their contact with,
knowledge of, and attitudes toward communal farms
and communal farmers.
A project designed to study the retirement and
health problems of South Dakotans in the 65 years-ofage-and-over group is in progress. Interviews held
with residents of homes for the aged in eastern South
Dakota measured the relation of personal adjustment
to health, m,arital status, economic circumstances,
activities, isolation, age, and age conception. Attitudes
of managers of these homes were also measured. Presently South Dakota has 105 licensed homes for the
aged with a total bed capacity of 2,461.

with county agents, South Dakota State College bulletins, and circular letters from county agents.
Farm tours, Extension demonstrations and meet
ings, and local newspapers are considered more useful
by farmers who have more frequent contacts with professional agricultural workers. South Dakota State
College bulletins, on the other hand, are considered
more useful by farmers who have few or no contacts
with agricultural workers. Money invested in livestock
and machinery, net worth, social status, and education
are not significant factors in whether a farmer had few
or many contacts with workers, or in whether or not
he changed behavior to accept educational programs.
Indians

A study of farm and ranch operations on the Crow
Creek Reservation in South Dakota suggests that a
centralized communications and planning center be
set up to coordinate efforts for helping Indian families
better their social and economic position. Federal,
state, local, private, and religious groups now involved
in such programs could benefit from cutting across
political and organizational boundaries to understanding and cooperating in the aims of all the agencies.
The prevalent social and economic problems on
the resevations are poor housing, low level of education, lack of mobility, low income, minimum healt
and sanitation facilities, lack of employment skills,
and physical and social isolation. The problems are
accentuated by lack of employment opportunity on
the reservation, little chance to move to employment
elsewhere, and the retention of traditional values
which make it difficult for the Indian to accept the values of an imposed society.
On the positive side, the study shows these factors
operating: ( 1) the more successful Indian farmers and
ranchers on reservations have had considerable contact
with non-Indian society which has helped them understand a different economy. (2) Nearly all of the
more successful people in the study come from mixed
ancestry. (3) Education, especially of the children,
gives the Indians an opportunity to use what they
learn in school right in their own environment; they
gain insight into reasons for doing things differently
than the more traditional Indian people.
In a survey of Indian college students, the major
finding is that a student's decision regarding living on
a reservation after college is closely related to the student's reasons for attending college. If he attends college as a means of personal gain, the decision is quite
different from the decision of the student whose attitude is that college provides a means of helping hi
people.

Farm Programs

A study conducted to determine the knowledge
ana -attitudes of people in the central part of South
Dakota toward the Water Resources Development
program has shown that most of the people in this area
have favorable attitudes toward such a program. Certain social and economic factors have been found to
affect such attitudes. Amount of knowledge about the
program has also been found to be an important factor
determining these attitudes. Finally, differences in
attitudes have been found between rural and urban
rtsidents. These findings have been used by the Extension Service and the Water Resources Development
Commission in launching an educational program.
A farm visit, with farmer and county agent joining
in an analysis of the farmer's own enterprise, is the
most useful type of contact an agent can make, according to the information collected from 224 farmers in
Dern;! county. Personal, group, and mass contacts with
professional agricultural workers were studied in relation to the farmer's change in behavior in regard to
·adoption of farm practices, basic farming knowledge,
and attitude toward recommended farm practices. The
entire study of the attitude of farmers toward Extension and Experiment Station personnel demonstrates
the importance of personal contacts in acceptance of
educational programs and will be an important consideration in program planning.
Media that farmers find most helpful in gaining
farm information are, first, farm papers and farm
magazines; second, neighbors, friends, and relatives;
third, fou_rth, and fifth, with little difference, talks
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List of Research Projects Under Way
~GRICUL TURAL ENGINEERING

The Performance of Grass-Alfalfa Mixtures Under Grazing Conditions, State 225.
Cultural Practices for Improving the Efficiency and Stability of Crop Production in South Dakot1, Hatch 256.
The Importance and Evaluation of Physical Properties . of
(South Dakota) Soils as Influenced by Soil Management Practices, Hatch 269 (NC-17).
Alfalfa Physiology, State 295.
The Genetics of Reaction of Alfalfa to Diseases of the
Blackstem Complex, Hatch 302 (NC-17).
Breeding and Testing of Barley for South Dakota and
Upper Midwest Conditions, State 303.
The Influence of Aeration and Mechanical Impedance on
Crop Yields, Hatch 304 (NC-17).
The Physiology and Biochemistry of Winter Injury and
Survival in Field Crops, Hatch 322 (NC-42).
Effect of Time of Application and Form of Nitrogen
Fertilizer on Crop Respons~, Hatch 323 (NC-16).

*Sprinkler Irrigation Possibilities in South Dakota, Hatch 192.
Application of New Materials and Design in Farm Buildings, Hatch 203.
Structural Requirements and Performance of the AboveGround Trench Silo as Compared to Other Silos, State
237A.
The Use of Crop Drying and Crop Conditioning
Machinery and Equipment for South Dakota Crops,
Hatch 246.
Adaptations of New Construction Concepts to the Design
of Farm Service Buildings and Animal Shelters, Hatch
316.
Rural Electric Research, State 317.
Investigation of Basic Mechanical Properties of Agricultural
Seeds and Seed Crackage During Planting and Harvesting Operations, H at: h 320.
Basic Factors Affecting the Transfer of Radiant Energy
Between an Ob~ect and a Reflective Enclosure, Hatch
321 (NC-23).
Hydrologic Studies of Small Watersheds in South Dakota,
Hatch 335.
Drainage Investigations of Proposed Irrigated Soils in Oahe
Unit, Hatch 338.
Cloud and Weather Study in Relation to Cloud Modification
in the Upper Great Plains of the United States, Specifically Eastern South Dakota, State and Statewide Service 339.
The Application and Development of Equipment for Conservation Farming in South Dakota, State 340.
The Study of Ultrasonic Treatment of Grain, State 341.

ANIMAL HUSBANDRY

Development of a High Producing Flock of Tailless
Sheep, State 9-R.
Nutritive Value of Grasses and Hays of the Northern
Great Plains, Hatch 120-R.
Inbreeding, Linecrossing and Selection Within the Hampshire, Duroc and Yorkshire Breeds, Hatch 124-R.
Levels and Lengths of Time of Concentrate Feeding for
Wintering Bred Range Ewes Under Range Conditions, State 159.
The Cumulative Effects of Various Summer Grazing
Treatments on Range Ewe Production and on the
Native Vegetation in Northwestern South Dakota,
State 177-R.
Nutritional Requirements of Sows During Gestation and
of Sows and Pigs During Lactation, State 212-R.
Summer Grazing of Beef Cows for Calf Production, State
216.
Mineral Requirements and Mineral Supplements for Growing-Fattening Cattle, State 218-R.
Irrigated Pastures for Cattle and Sheep, State 229.
The Effect of Antibiotics and B-vitamins in Rations for
Swine, State 328-R.
Protein and Amino Acid Studies With Swine, State 251-R.
Reducing Farm-to-Market Losses of Livestock, State 265.
Marketing Roughages, Hatch 267.
Supplementation of Cereal · Grains for Swine, State 268.
The in vitro and in vivo Digestibility of Prairie Hay
and Other Forages as Related to the Carbohydrate
Components, Hatch 293 (NC-25).
Corn and Sorghum Harvesting and Storage, Hatch 324.
Protein and Energy Requirements of Beef Cattle, ·Hatch
325.
Effect of Some Management Practices on Sheep Production,
State 329.
Rapid Method for Determination of Per Cent Fat, Protein and Moisture in Meat by Use of Density, State
331.
The Relationship of Chemical Constituents to Tenderness
of Meat, State 133.

AGRONOMY

Soil and Crop Management Systems for Improved Soil
Production, Hatch 4-R (NC-17).
Breeding and Testing of Oats, Flax and Rye for South
Dakota Conditions, Hatch 25-R.
Weeds and Weed Control, Hatch 32-R (NC-10).
The Effects of Mineral Fertiliers, Crop Residues, Legumes,
and Grasses on the Fertility and Physical Properties
of Soils, Hatch 46-R.
·
Breeding and Testing Forage and Grain Sorghums and
Sudan Grass, Hatch 61-R.
The Breeding of Superior Field Corn Hybrids, Hatch
66-R.
The Breeding and Testing of Forage Legumes, Hatch
74-R (NC-11).
The Breeding and Testing of Soybeans, Sunflower, Safflower, and Castor Beans for South Dakota, Hatch
148-R.
Testing Corn Hybrids in South Dakota, State 151.
The Development of Soil Testing Procedures and a Soil
Testing Program, State 172-R.
The Investigation of Soil Problems in Relation to Irrigation Development in Subhumid Areas, State 173-R.
Breeding and Testing Wheat, Hatch 181-R.
The Breeding and Testing of Superior Grasses Adapted
to South Dakota, Hatch 182-R (NC-7).
Surveying South Dakota Soils, Statewide Service 183-R.

•Project was concluded at end of fiscal yea r.
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BACTERIOLOGY

ENTOMOLOGY-ZOOLOGY

Physiology and Taxonomy of Microorganisms of the
Rumen, Particularly Those Associated with Bloat in
Cattle and Sheep, State 245-R (NC-27).
Studies on the Effect of Antibiotics on Microflora of
Chickens, Hatch 257.

The European Corn Borer in South Dakota-Its Control,
Life History and Distribution, Hatch 187-R (NC-20).
The Life History, Distribution and Control of the Fringed
Tapeworm of Sheep in South Dakota, Hatch 260.
Investigations of the Alfalfa Insect Situation m South Dakota, Hatch 288.
Investigations of the Spotted Alfalfa Aphids m South Dakota, Hatch 311 (NC-38).
The Control, Economics and Biology of Certain Insects,
Mites and Ticks Affecting Cattle, Sheep and Swine,
State 186-R.
Investigations to Develop a Systemic, Chemotherapeutic
Method of Controlling Cattle Grubs, State 244.
Emergency Outbreak of Insects and Their Control, State

DAIRY

Growth Studies of Calves and Growing Heifers, State
153-R.
Improvement of Dairy Cattle Through Breeding, Hatch
184-R (NC-2).
A Study of the Recovery and Transplantation of the
Bovine Ova, Hatch 189-R.
A Comparison of Losses and Feeding Value of Hay-Crop
Silage with Crimped and/or Artificially Dried Hay.
State 227.
Improved Pastures for Dairy Cattle, State 234.
Bloat in Ruminants, Hatch 245-R (NC-27).
Protective Principles in Milk, State 307.

2LO.

Intestinal Parasites of Cattle, Their Control and Their
Effect on Rate of Gain, State 278.
The Economic Importance and Life History of the Raccoon in South Dakota, State 308.
Farm Fishpond Management in South Dakota, State 312.
Investigations of the Corn Rootworm Complex (Diabrotica
spp.) in South Dakota, Their Economic Importance
Life Histories, Distribution and Control, State 328.

ECONOMICS

Farm Tenancy Improvement in South Dakota, Hatch
147-R.
Agricultural Economic Trends in South Dakota, 19001950, Hatch 157-R.
*Attaining, Maintaining and Transferring Farm Ownership, Hatch 166-R (NC-15).
Economics of Irrigation in South Dakota, Hatch 198-R.
Economics of Soil Conservation on South Dakota Farms
and Ranches, Hatch 211.
*Improving the Farm Credit Situation in South Dakota,
Hatch 240.
Improving Rural Taxation and Assessments in South Dakota, State 262.
Farm Business Management Data and Practices, State 264.
Consumer Preferences, Demand, and Potential Supply for
Butter of Various Flavors and Qualities, Hatch 272.
Weather Information for Agriculture, Hatch 291 (NC-26).
*An Analysis of Change in Patterns of Livestock Marketing in South Dakota, Hatch 294 (NCM-18) .
Improving Arrangements for Financing and Maintaining
Watershed Protection and Flood Prevention Projects,
State 301.
*Evaluation of Pricing and Trading Practices in Local
Grain Markets in South Dakota, Hatch 299 (NCM-19).
*Adapting the Marketing Structures for Dairy Products
to Changing Patterns of Utilization and Changing
Technology, Hatch 305 (NCM-12).
*Members, Attitudes and Understandings and Their Relation to Patronage in Farmers Purchasing Cooperatives, Hatch 306.
A study of Managerial Decision Making and Procurement
Policies in Selected South Dakota Dairy Plants, 313RMA.
Marketing Farm Seeds, Hatch 314.
*Methods and Economics of Marketing Higher Quality
Wool from Farm Flocks, Hatch 315.
Conflicts in Means and Ends in the Federal Commodity
Price and Income Programs, Hatch 330 (NCM-11).
Risks and Profits Associated with Alternative Fertilization
Programs, Hatch 342.

HOME ECONOMICS

Nutritional Status and Dietary Needs of Older People
in South Dakota, Hatch 178-R, (NC-5).
*Measure of Serviceability for Fabrics and Garments, Hatch
259 (NC-24 ).
Blanket Qualities, Hatch 319.
The Availability of Phenylalanine in Foods and the Effect of Different Tyrosine Levels on Phenylalanine
Requirements, Hatch 327 (NC-29) .
Acceptability of Lamb by South Dakota State College
Students and Nutrient Content of Different Cuts,
Hatch 334.
Study of Dietary Practices and Assessment of Nutritional
Status of Indian School Children, State 336.
Evaluation of Certain Properties of Soft Floor Coverings,
Hatch 337.
HORTICULTURE

*Breeding Tree Fruits for South Dakota, Hatch 1-R.
Production and Breeding of Early, Drought and Disease
Resistant, High Quality Tomatoes for Home Use,
Hatch 49-R.
Modification of Wind and Temperatur-e to Improve Vegetable Yields and Quality, Hatch 118-R.
Selection of Adapted Species and Strains of Trees and
Shrubs for South Dakota Farms, Hatch 142-R.
The Collecting, Preserving, Cataloging, Propagating and
Testing of Fruit Plants Having Potential Genetic
Value, Hatch 174-R (NC-7).
The Effect of Spacing on the Survival, Growth and Effectiveness of Windbreaks and Shelterbelts in South
Dakota, Hatch 239.
Breeding Small Fruits for South Dakota, Hatch 252.
Growth and Yield of Strawberries and Raspberries as Influenced by Cultural Practices, State 145.
Vegetative Propagation of Hardy Ornamental Plants,
State 258.
New Methods of Constructing and Heating Small Greenhouses in South Dakota, State 286.
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Maintaining Quality of Turkey Meat in Market Channels,
Hatch 261-R (NCM-7).
Performance Testing of Poultry, State 287.
Sex Reversal Studies of the Fowl, State 289.

PLANT PATHOLOGY

(

Potato Diseases and Their Control, Hatch 107-R.
The Nature and Control of Certain Soil-borne Diseases
of Sorghum, State 110-R.
*Root-rot Diseases of Cereals and Grasses and Their Control, Hatch 115-R.
Corn Diseases and Their Control, State 185-R.
Foliage Diseases of Small Grain and Their Control, State
204 .
Diseases of Spring, Winter and Durum Wheats and Their
Control, State 204.
Investigations and Control of Alfalfa and Other Forage
Legume Diseases, Hatch 230.
Handling, Storing and Feeding of Grass Silage, State 237-C.
The Biology and Control of the Important Grass Diseases
of South Dakota, State 250.
Flax Diseases and Their Control, State 276.
Control of Diseases Affecting Shelterbelt, Forest and Shade
Trees in South Dakota, State 292.
Seed Treatment and Soil Amendments for the Control of
Seed Rot and Seedling Blight, Hatch 296.

RURAL SOCIOLOGY

The Impact of Population Changes Upon Rural Communities in South Dakota, Hatch 222-R (NC-18).
The Socio-Economic Influences of the Communal Type
Farm on the Rural Community in South Dakota,
Hatch 255.
Selected Factors Influencing Adjustment of Indians in the
Rural Areas of South Dakota, Hatch 273 .
Retirement and Health Problems of Rural Families m
South Dakota, Hatch 279.
Social and Economic Factors Associated with Success or
Failure of Farm and Ranch Operations on Indian
Reservations of South Dakota, State 318.
STATION BIOCHEMISTRY

Selenium Poisoning, Hatch 19-R.
Nitrate Poisoning, Hatch 87-R.
*Farm and Home Water Quality Improvement, Hatch 275.
Urinary Calculi, Hatch 309.

POULTRY

*The Control of Selenium Poisoning in Poultry, Hatch 28-R.
The Comparative Values of Rape, Sudan Grass and Other
Forage Crops for Growing and Finishing Turkeys,
State 79.
Effects of Inbreeding Upon Economic Qualities of Chickens, Hatch 179-R (NC-47).
Mineral Requirements of Turkeys, State 221-R.
Supplementation of Cereal Grains for Chickens, Hatch 241.
Factors Affecting the Performance of Turkeys, Hatch 242.

VETERINARY

The Control of Fowl Cholera, Hatch 141-R (NC-6).
Virus Diarrhea (Mucosal Disease) of Cattle, Hatch 253
(NC-34).
Leptospirosis of Farm Animals in South Dakota, Hatch 270.
Sporadic Bovine Encephalomyelitis, State 171.

Publications and Articles by Station Staff, 1959-60
ADAMS, A. W. "The Effect of Subcutaneously Injected Progesterone on Molting and Subsequent Egg Production of
Chickens," S. D. Academy of Science, Vol. 38, pp. 116-121,
1959.

BENNING, LEONARD. Economic Opportunities Available to
Farmers on 160-Acre Farms in Southeastern South Dakota, Econ. Dept. Pamphlet 101, S. D. Agr. Exp. Sta., 1959.
BENRUD, CHARLES H., and ARNOLD AsPELIN. Farm Business
Management Data and Practices in South Dakota, Econ.
Dept. Pamphlet 106, S. D. Agr. Exp. Sta., 1960.

ADAMS, M. W., and GEORGE SEMENIUK. "The Use of Population Subdivision in Effecting a Stratification of Gene Frequency for Reaction in Alfalfa to Pseudopeziza medicaginis," Agronomy Journal, 51 :608-610, 1959.

- - - , and DALE C. DAHL. The Northern Alfal/a Seed Picture: Production, S. D. Agr. Exp. Sta. Bulletin 482, Sept.
1959.

AL-SoHAILY, IBRAHIM A., and .CLEON J. MANKIN. "Reaction of
Corn and Sorghum to Corn and Sudangrass Head Smuts,''
Plant Disease Reporter, Vol. 44, No. 2, pp. 113-114, Feb.
15, 1960.

BERRY, RusELL L. "Goals and Rules for Farm Tenancy Improvement," The West in a Growing Economy, Proc. of
32nd Annual Meeting of the Western Farm Economics
Association, pp. 156-165, July 14, 17, 1959.

ATTIGA, Au AHMED. Opportunities and Problems of Using U.
S. Surplus Food to Increase Capital Formation in Underdeveloped Countries, Econ. Dept. Pamphlet 103, S. D.
Agr. Exp. Sta., 1959.

BRAGE, B. L., W.R. Z1cH, and L. 0. FINE. "The Germination
of Small Grain and Corn as Influenced by Urea and Other
Nitrogenous Fertilizers," Soil Sci. Soc. of Am. Proc.,
24:294-296, 1960.

BARTLE, EMERY. "Forage Management for Dairy Cows," S. D.
Farm and Home Research, Vol. X, No. 4, pp. 25-27, Aug.
1959.

BuRRILL, LIDA M., BETH ALSUP, and CECILIA ScHUCK, Evaluation of the Self-Chosen Weighed Diets of 402 Women 3097 Years of Age in Seven North Central States. (North
Central Regional Publication No. 105), S. D. Agr. Exp. Sta.
Bulletin 478, Dec. 1959.

BAXTER, PAUL, and L. 0. FINE. "Fertility Helps Corn Yield
More, Grow Better Root Systems Under Limited Moisture," S. D. Farm and Home Research, Vol. XI, No. 3,
pp. 3-5, May 1960.
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I-l.<\MA N, DoNALD D., H ARVEY G. YouNG, and D ENNIS L.
MoE. Environmental Control in Poultry Laying Houses, S.
D. Agr. Exp. Sta. Bulletin 491 , May 1960.

- - - - , - - - -,and----. "The Water You Use," S.
D. Farm and Home Research, Vol. X, No. 4, pp. 10-12,
Aug.1959.

H ANTSBARGER, W. M., and GERALD B. SPAWN. Soil Insects Attacking Corn, S. D. Fact Sheet 18, 1960.

CARLSON, C. W. "Aortic Rupture," Turkey Producer, pp. 1213, Jan. 1960.

HELFINSTIN E, REx D. "Estimating Variations in Production
and Income Over Time in Farm Plans for the Great
Plains," Jour~l of Farm Economics, Vol. 41, No. 2, pp.
262-267, May 1959.

- - - - . "Further Studies with Reserpine for Growing Turkeys and Laying Hens," Proc. Second Conf. on Use of Reserpine in Poultry Production, May 1960.
- - - - . "The Growth Response of Chicks to Reserpine as
Affected by Breed and Energy-Protein Levels," Poultry
Science, Vol. 38, No. 5, p. 1194, Sept. 1959.

- - - - . Farm Plans for Wheat Farmers in North Central
South Dakota, S. D. Agr. Exp. Sta. Bulletin 488, June
1960.

- - - - , and L. U. RuBIDA. "Housing Affects Laying Performance," S. D. Farm and Home Research, Vol. XI, No.
2, pp. 3-7, Feb. 1960.

- - - - . "More Profit for Wheat Farmers," S. D. Farm and
Home Research, Vol. XI, No. 2, pp. 25-29, Feb. 1960.

- - - - . "Oat-Fat Feed May Be Answer If Corn Prices
Climb," Gobbles, pp. 11-12, July 1959.

- - - - . "Vertide Integration in Agriculture," S. D. Farm
and Home Research, Vol. XI, No. 2, pp. 10-15, Feb. 1960.

- - - - . "An Observation with Glucosamine and Other Additives in a Diet for Laying Hens," Poultry Science, Vol.
38, No. 5, pp. 1193-1194, Sept. 1959.

HINK LE, C. N. "Radiant Cooling by Means of Cold Plates,"
Transactions of A .S.A .E.;Vol. 3, No. 2, pp. 49-51, 1960.
- - - -, and HARVEY G. YouNG. "Swine Shades," S. D.
Farm and Home Research, Vol. XI, No. 3, pp. 6-9, May
1960.

- - - - , and R. A. W ILcox. "Some Effects of Furazolidone
and Arsanilic Acid for Turkey Breeder Hens," S. D. Academy of Science, Vol. 38, pp. 133-140, 1959.

H UGGHINS, ERNEST J. Parasites of Fishes in South Dakota. S.
D. Agr. Exp. Sta. Bulletin 484, July 1959.

CAVENESS, F. E., and J. D. PANZER. "Nemic Galvanatoxis,"
Proc. of Helminthological Society of Washington, 27:7374, 1960.

)AHN, R ussELL, and L. D. KAMSTRA. "Pelleting Roughage Rations," S. D. Farm and Home R esearch, Vol. XI, No. 2,
pp. 20-21, Feb. 1960.

CoLLINS, PAUL E. "Ponderosa Pine for Christmas Trees," S.
D. Farm and Home Research, Vol. XI, No. 3, pp. 10-11 ,
May 1960.

JoNEs, LLOYD D. "Mucosal Disease, Menace to South Dakota's
Cattle Industry," S. D. Farm and Home Research, Vol. XI,
No. 2, pp. 16-20, Feb. 1960.

DAHL, DALE C., and C. H. BEN RUD. The Northern A lfalfa
Seed Picture: Marketing, S. D. Agr. Exp. Sta. Bulletin 483,
Sept. 1959.

KAMSTRA, L. D., and R. L. SAFFLE. "The Effects of Pre-rigor
Infusion of Sodium Hexametaphosphate on Tenderness
and Certain Chemical Characteristics of Meat," Food
Technology, Vol. XIII, No. 11, pp. 652-655, 1959.

D EARBORN, DELWYN and CA. DINKEL. "Evaluation of Final
Weight in the Selection of Performance Tested Bulls,"
(Abstract), Journal of Animal Science, 18::4, p. 1464, Nov.
1959.

KocH, NoRMA R uTH, Projecting Brookings' Growth from
College Enrollment Estimates, Econ. Dept. Pamphlet 105,
S. D. Agr. Exp. Sta., 1959.

DERSCHEID, LYLE A., and KEITH E. WALLACE. Control and
Elimination of Leafy Spurge, S. D. Fact Sheet 22, March
1960.
- - - -,and----. Control and Elimination of Russian
Knapweed, S. D. Fact Sheet 21 , March 1960.

KoHLER, P AU L H., WM. M. RoGOFF, and RoBERT N. DuxBURY.
"Continuous Individual Feeding of Systematic Insecticides
for Cattle Grub Control," Journal of Economic Entomology, 52 :6, pp. 1222-1223, 1959.

- - - , a n d - - - - . Control and Elimination of Thistles,
Transactions of A.S.A.E., Vol. 3, No. 2, pp. 49-51, 1960.
S. D. Fact Sheet 20, March 1960.

- - - - , and WM. M. RoGOFF. "Studies with Phenothiazine
and Hypolin for the Control of Cattle Grubs," Journal of
Economic Entomology, 52:6, pp. 1223-1224, 1959.

EMBRY, L. B., and 0. G. BENTLEY. "Alfalfa in Beef Cattle
Feeding," Feedstuffs, Jan. 30, 1960.

KRISTJANSON, G. ALBERT, and D ENTON E . MORRISON. "Problems Older Folks Face," S. D. Farm and Home Research,
Vol. X, No. 4, pp. 28-32, Aug. 1959.

EMERICK, R. J., L. B. EMBRY, E.W. WHITEHEAD, and 0. E .
OLSON. "Effect of Aureomycin on Nitrate Poisoning in
Ruminants," (Abstract), Journal of A nimal Science, 18:4,
p. 1500, 1959.

L EIBFRIED, JAMES. A Search for Rules for International Wheat
Surplus Disposal, Econ. Dept. Pamphlet 104, S. D. Exp.
Sta., 1959.

----,L.B. EMBRY, and 0. E. OLSON . "Effect of Sodium
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Agricultural Division

Eureka Station

Ed Bailey, Lucas
A. J . Barta, Buffalo Gap
Mrs. Alfred Behrends, Madison
Henry Bieber, Timber Lake
Louis Bober, Rapid City
Alan Bogue, Beresford
Ercil Bowles, Centerville
Carl Cronin, Gettysburg
Leonard Dailey, Jefferson
Robert Dailey, Jr., Flandreau
Clarence Dybvig, Baltic
John Elsing, Mansfield
lngebert Fauske, Quinn
George Fluharty, Ft. Pierre
Carl Ham, Caputo
Eric Hermanson, Garretson
Art Hibbison, Miller
Merlin Hodgson, Wessington Springs
Fred Holscher, Faulkton
Hagen Kelsey, Fedora
Wesley Larson, Beresford
Frank lingo, Sioux Falls
Harry Martens, Wessington
Harold Milleff, Reva
Stan Morrill, Sioux Falls
Donald Noddy, Britton
Merle Pommer, Castlewood
Alvin Schock, Sioux Falls
Clark Thomas, Springfield

Henry Bieber, Trail City
Wilbert Blumhardt, Bowdle
Herbert Brandner, Herried
Louis Caswell, Timber Lake
Bob Kohlhoff, Leola
Mike Mitzel, Bowdle
Orville Stangl, Java
John Vojta, Mound City

Newell Field Station

Laurence Bentz, Newell
Louis Bober, Rapid City
Lloyd Gilbert, Buffalo
Rodney Larson, Fruitdale
James Oliver, Albion, Mont.
E. H. Renecke, Beulah, Wyo.
Norman Vansickle, Opal

North East Experiment Farm

Otto Beyer, Revillo
Elmer Greseth, Sisseton
Oliver Heismeyer, Estelline
Fred Morris, Watertown
Bob Myers, Clark
Donald Noddy, Britton
W. Peterson, Lily
W. H. Schwanke, Watertown
Alfred Skovly, Astoria

Antelope Range (Buffalo)

Robert S. Davis, Belle Fourche
Ole Drageset, Isabel
George Elling, Reva
Harold Hernsen, Lodgepole
Arnold lee, Isabel
Henry Meyer, Timber lake

Reed Ranch Substation (Presho)

Robert E. Adrian, White River
H. G. Ehlers, Presho
John Fernen, Mission
George Fluharty, Ft. Pierre
John Glaus, Chamberlain
Allan Kime, Burke

Central Substation (Highmore)

Henry Hertel, Jr., Onida
Art Hibbison, Miller
Keith Kleppin, Wessington Springs
Francis Martens, Wessington
0. K. Peterson, Holabird
C. B. Sloat, Hoven

South Central Unit (Presho)

Ed Bailey, Lucas
John Fernen, Mission
Don Jorgenson, Ideal
Fred Lucas, Academy
Lyn Lyman, Murdo
Roy Norman, Hayes
John Quillan, Kennebec
Dwight Schaffer, Wood
Walter Stolte, Chamberlain

Cottonwood Substation

Keith L. Crew, Interior
Francis Guptill, Interior
Bob Hlavka, Plainview
Orville Kiel, Cottonwood
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